If it wcrc:~'t for dumping, I wo~dd say we have a satisfactory operatio:~ for ~dcer.
.Medical History [U 1946 , an upper gastrointestinal x-ray revealed an active duodenal ulcer. His past history included repeated bouts of vomiting and 3 episodes of hemorrhage, none requiring blood transfusions. He entered Hines Hospital in July, 1953, with a history of voiniting for 5 days. X-rays revealed "a deformity of the duodenal ulcer with a pseudo diverticulum compatible with residual of old ulcer pathology; no evidence of obstruction." The symptoms disappeared soon after he was placed on strict ulcer management. On August 6, 1953 , a subtotal gastric resection with a Billroth I anastomosis was performed. The patient had an uneventful postoperative course and was discharged on August 18, 1953 .
The patient, continued to gain weight after discharge and was relatively well. After approximately two months, he noticed progressive anorexia, with occasional vomiting. The vomiting increasod, and there was subsequent weight
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Medical G r a n d R o u n d s loss of 36 pounds. There was no associated pain, fever, or jaundice. He was readmitted to Hines Hospital on November 18, 1953 . Laboratory examination at that time revealed total protein of 5.8 Gm./100 cc. (albumin 4.0 Gin., globulin 1.8 Gm.) and a hemoglobin of 13 Gm./100 cc. Upper gastrointestinal x-ray demonstrated a well-functioning gastric stoma.
The patient returned to work but continued to lose weight. In December, 1954, he developed diarrhea with abdominal cramps, the stools numbering 3-14 per day and varying from loose and formed to watery. He developed flushing, weakness, faintness, and sweating shortly after eating. On December 31, 1954, he underwent a hemorrhoidectomy, without relief of symptoms. The diarrhea and cramps continued until admission to this hospital.
P s y c h i a t r i c H i s t o r y
Psychiatric history showed that the patient had a depression in mood which at times had been so severe as to provoke fantasies of serf-destruction. He dated his loss of interest in living to around 1945-46, when his father, mother, and brother died within a period of 15 months. On receiving news of the death of his brother the patient became depressed and considered suicide. Although he had a long history of ulcer distress, the symptoms disappeared while he was in the Army. A few weeks after discharge, in January, 1954, the symptoms recurred. It was the impression of the psychiatric consultant that the nausea, vomiting, and aversion to food were manifestations of a psychogenic gastrointestinal reaction.
Physical Findings
Physical examination on admission revealed the patient to be severely emaciated, weighing 89 pounds. Positive physical findings included a liver palpable 3 fingerbreadths below the right costal margin, increased bowel sounds, and bilateral pitting edema. There was some weakness of both legs, with decreased position and vibratory sense of both lower legs. There was slight diminution in~ the perception of touch and pain below the knees bilaterally. The neurologist felt that these neuropathic changes were due to malnutrition.
Laboratory Findings
Pertinent laboratory data on admission included: hemoglobin 10.2 Gm./100 cc.; WBC 2800/cu. ram.; total protein 3.4 Gm./100 cc. (albumin 2.5 Gm. and globulin 0.9 Gin.). Alkaline phosphatase was 6.4 Bodansky units; serum 
Dr. Giles Cailleteau:
Upper gastrointestinal x-ray showed the small gastric stump secondary to earlier surgery (Fig. 1 ). There was rapid passage of barium through this region with moderate dilation of the small bowel (Fig. 2) . Flat plate of the abdomen did not reveal any calcification in the pancreas.
Therapy
Dr. Wennemark: There was a good response to a moderately low fat diet, consisting of six equal feedings; atropine 1/{00 gr. 4 times a day; pancreatin 30 gr. 3 times a day; and phenobarbital ~ gr. 4 times a day; The patient was instructed to lie down for 1 hour after eating. Tile stools decreased to 1 or 2 per day; the peripheral neuritis was markedly improved.
Course After Discharge
Tim patient was discharged on October 4, 1955, weighing 105 pounds without edema. The total serum protein on discharge was 5.56 Gm./I00 cc. (Mbumin 3.88 Gm., globulin 1.68 Gin.). He continued to gain weight and was able to return to work. When last seen at Northwestern University Medical Clinic on October 26, 1955, he reported that his appetite was good; stools were normal in consistency, and that he felt generally well. We have subsequently heard that he committed suicide. Dr. Borden: Do you want to comment on the case, Dr. Texter? Dr. Clinton Texter: The patient showed typical manifestations of several of the postgastrectomy syndromes. He had the dumping syndrome which may follow gastrectomy. He also had postgastrectomy diarrhea, with increased loss of fat in the stools and he had a nutritional disturbance which was, at least in part, associated with surgery. Dr. Borden: Dr. Wennemark will now present a discussion of this syndrome. surgery. In 1881, Billroth performed a pyloric resection and gastroduodenal anastomosis which became known as the Billroth I type of resection. About four years later he modified the type of anastomosis from a gastroduodenal to a gastrojejunal; this procedure has been termed the Bilh'oth II operation (Fig. 3 ). Since that time, there have been a multitude of variations and modifications of this procedure, each of them carrying the name of its originator, and each supposedly endowed with some advantage. It would appear from the clinical and experimental evidence that there is all advantage in performing the Billroth I operation. The incidence of the early postprandial syndrome is somewhat less and there is also a decrease in tile absorptive problems manifested by steatorrhea and nitrogen loss> However, the technical aspects of the surgical approach must be individualized not only to the particular patient but also to the preference of the surgeon performing the operation.
REVIEW OF POSTGASTRECTOMY SYNDROME
Development of Gastric Surgery
Symptoms
Both surgeons and internists are becoming increasingly aware of unfavorable sequelae which may occur following partial gastrectomy.
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The postgastrectomy syndrome can be divided into the symptoms occurring in the early postprandial period, or the so-called "dumping" syndrome suggested by Mix 2 in 1922, and those occurring later, known as the late postprandial symptoms.
Early Postprandial Syndrome
The early postprandial symptoms in order of frequency are epigastric fullness, nausea, vomiting of bile, belching, explosive diarrhea, borborygmi, and vomiting of food. The vasomotor component includes an unpleasant feeling of warmth, weakness, dizziness, pallor, palpitations, perspiration, chilliness, tachycardia, drowsiness, and loss of consciousness. The symptoms may come on immediately after eating, and are alleviated by lying down. Muir 3 believes that anything occurring later than one-half hour is not really part of the dumping syndrome, while others ~, 5 feel it may come on as late as 1 hour after meals. The symptoms may last from 20 minutes to 2},~ hours, with an average of about one hour. Large meals of high carbohydrate content aggravate the condition.
Anemia, increased loss of fat and nitrogen in the stools, and inability to maintain body weight may result from continuance of symptoms.
Incidence. The great variation in incidence in the literature supports the contention that there is a difference of interpretation of the symptoms and the criteria for the diagnosis is not firmly established. However, it is generally accepted that the incidence of severe, incapacitating symptoms is 4-10 per centT, 7 The incidence of moderate distress without nausea and vomiting is probably somewhere between 20 and 40 per cent. The incidence of symptoms following the Billroth I appears to be lower than the Bilh'oth II operation, s, 9, ~o Etiology. The following etiologic factors have been proposed as important in the pathogenesis of this condition:
1. Distention of the jejunum due to rapid emptying of the gastric remnant and overflooding of the jejunum.
2. Stretching of the gastric renmant.
3. Coincident~ hyperglycemia due to rapid absorption from the upper small intestine.
4. Reflux of food into the afferent loop and distention of this segment. 5. Gastritis and jejunitis. 6. Tension on the gastroesophageal junction caused by the weight of the meal.
7. I~inking of the afferent loop and hyperperistalsis. 8. Absorption of toxic materials. 9. Anacidity. 10. Reflex action of the adrenal glands due to irritation of the mucosal wall.
1 l. A strong psychic stimulus.
Postgastreetomy Syndromes
Some of the above hypotheses have been tested experimentally with varying results. Adlersberg and Hammerschlag 4, ~' studied 13 patients with a Billroth II resection and 1 with a total gastrectomy and found all to have a rapid emptying of the gastric remnant with a slight distention of the upper jejunal loop coincidental with the symptoms. Butler and Capper 1° found that the stomal emptying time was about 40 minutes with a Billroth II resection, but that the stomai descent was 2 cm. in the nonsymptomatic cases in comparison to the 7 cm. in the symptomatic cases. In patients with a Billroth I resection, the average emptying time was 1 hour in 90 per cent of the cases and the descent of the stoma was 1.5 cm. Stretching of the gastric remnant may be a contributory etiologic factor.
Since an abnormal oral-glucose-tolerance curve is frequently observed in postgastrectomy patients, some ~2 have related symptoms of the dumping syndrome to hyperglycemi~. This concept has not been substantiated by other workers? ~, ~4 Fisher et al. 7 state that they can reproduce symptoms in 90 per cent of gastrectomy patients with 150 cc. of 50 per cent glucose instilled in the jejunum when the symptoms exist clinically, and that the symptoms can be induced in nornmt people by the same method. The effect of the introduction of the hypertonic solution into the jejunum with the subsequent increase in volume due to osmotic pressure is an important etiologic factor.
The effect of distention of the afferent loop has been studied by the inflation of balloons. This procedure induced symptoms in patients with the clinical entity. Butler ~° produced symptoms in patients by introducing a bag of mercury equivalent to the weight of the meal. He concluded that the epigastric symptoms are due to the distention of the jejunum and the vasomotor symptoms are due to the weight of the meal on the cardioesophageal junction.
Late Postprandial Syndrome
The term "late postprandial gastrectomy syndrome" has been applied to the symptoms~izziness, palpitations, headache, perspiration, and occasionally unconsciousness, without severe gastrointestinal complaints--which occur from 2 to 3 hours after eating.
Incidence. The incidence of this complication is much less frequent than the early postprandial gastrectomy syndrome, varying from 3 to 10 per cent according to various authors, a, 15. ~ Etiologic Significance of Glucose Level. There is a good correlation of these symptoms with low blood-glucose level. Various theories have been suggested to account for the hypoglycemia including the following:
I. Rapid jejunal filling -+ rapid absorption of glucose ~ hyperglycemia oversecretion of the pancreas. The glucose in the jejunum is rapidly depleted and there is no glucose to cover the increased insulin secretion.
2. Dysfunction of the autonomic nervous system. 3. Disturbed glucoregulatory mechanism of the liver. 4. Abnormal insulin sensitivity.
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The typical glucose-tolerance curve shows a rapid rise in 15 minutes to ~ hour to hyperglycemia levels, frequently in the range of 250 rag./100 cc. Elevation remains fairly constant for 2-3 hours, when it falls off rapidly to hypoglycen~fie levels (20-60 rag./100 co). In patients who show the clinical entity of the LPP syndrome, the symptoms can almost always be reproduced in the hypoglycemie phase of the glucose-tolerance curve. Physical exercise may be important in precipitating the late postprandial symptoms and it has been noted that the symptoms can usually be relieved by the feeding of a small amount of carbohydrate.
Nutritional Problems
Anemias
The anemia, weight loss, and disturbance in absorption which occurs after gastrectomy present a difficult problem in nutrition. It is rather rare for a megaloblastic anemia to occur following partial gastrectomy? 7 An irondeficiency anemia following partial gastrectomy is very common. It is usually a hypochromic mierocytie anemia and is more common in females before the menopausal age. A low serum iron is usually associated with the anemia, and some people believe that the rapid passage of the iron through the upper G.I. tract prevents its proper absorption/s Weight There has been considerable discussion concerning the weight status of postgastrectomy patients/9 The maintenance of weight may be a particular problem. In addition there is the problem of dealing with the severely underweight individual who cannot gain weight postoperatively. 2° The problem usually becomes acute when a patient encounters absorptive difficulties with the subsequent steatorrhea and nitrogen loss, especially if the intake is already decreased because of severe postprandial symptoms.
Stea torrhea
The exact incidence of steatorrhea is difficult to determine. Everson, -°L in an excellent review of the literature, found impairment of fat absorption in a considerable number of patients. There appears to be less postoperative steatorrhea with the Billroth I operation, but some degree of steatorrhea appears to be the rule after the Billroth II operation?, 2,.,
Principles of Treatment
The postgastreetomy patient shoutd be instructed to avoid both large intake at any one time and high-carbohydrate intakes. Anemia should be corrected by iron therapy or, in a refractory ease, by liver extract. The mild cases of steatorrhea do not require any special therapy. Although the treatment of severe eases of malnutrition and steatorrhea is generally unsatis-factory, small feedings administered 6 times a day may relieve the patient of the symptoms. Reduction of hypermotility by anticholinergic drugs may help. Pancreatin may be valuable in certain cases. Occasionally the changing of the gastrojejunal to a gastroduodenal anastomosis may be helpful.
GENERAL DISCUSSION
Dr. Borden: I know that several people would like to comment on this general subject of postgastrectomy syndrome. Do you want to open the discussion, Dr. Texter? Dr. Texter: It is a common observation that dumping seems to be more common in the unstable individual, as illustrated by the patient today. There is a striking similarity between the vasomotor component of the dumping syndrome and the anxiety syndrome. Those of us who have been plagued by management of these problems feel that much of the frequency of the dumping syndrome, or the variation in frequency, depends upon the selection of cases preoperatively, and we are constantly annoying the surgeons by saying, "This patient is not a good surgical risk from the psychological standpoint."
The studies of Machella 23 should be mentioned. By inflation of balloons in the jejunum, he could reproduce exactly the symptoms of dumping. Distention of the jejunum appears also to be a factor in the case reported. Some surgeons feel that dumping is less common with a smaller anastomosis, as in the Hofmeister procedure. Dr. Frederick Preston: There are some recent studies done by groups in New York, at Memorial Hospital, and by Roberts et al. 24 and Wollaeger, 22 that show that the dumping syndrome is accompanied by a temporary decrease in blood volume. It can be produced experimentally in patients by introduction of a hypertonic solution into the stomach.
They feel that a decrease in blood volume and an increase in the amount of fluid in the jejunum, which may range from a few hundred cubic centimeters up to about a thousand or more, are the chief mechanisms responsible in the dumping syndrome.
Some of these new studies that have been presented here by Everson 1, 2~ and Wollaeger 22 have made us think that probably the Billroth I operation is better than the Billroth II. We now use the Billroth I more than we did previously. However, it tends to be accompanied by a higher instance of recurrent ulcer. Ill the "old days," and I mean by that 20 years ago, the operation was a bit in disrepute. We have found that one can take out more stomach doing a Billroth I operation and still have a low incidence of recurrent ulcer. Dr. Borden: Are there other comments from the audience? Dr. Wolf, would you care to comment about the psychologic aspect of the dumping syndrome? Dr. Ernest Wolf: One of the things that does occur, which might be interesting
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to mention, is that a small percentage of patients develop a paranoid psychosis after gastrectomy. It is hard to evaluate something like this because psychological disturbances that patients have postsurgically are frequently either not recognized or not diagnosed accurately. I wonder, for instance, why this particular patient that, was mentioned today eon~nited suicide? It seems that there may have been some relation to the surgery, but it is not specifically indicated. What it meant to him is not clear.
I know of a study in progress at present concerning the psychological changes that occur after mitral valvotomy. The reaction of the patient after this particular type of surgery depends more on the patient's personality rather than on the type of surgery that is being performed. Dr. Robert Gilbert: There was another patient, some months back, Dr. Wolf, who committed suicide after a gastreetomy. Dr. Borden: I don't think the type of surgery is specific, as Dr. Wolf mentioned, because there have been several suicides following mitral valvotomy. I don't think there is any difference in the incidence of the psychological complication following the two procedures. Dr. Wolf" The psychological reaction will depend more on the patient's previous illness, and what the illness he had meant to him before the surgery, and what the surgery meant to him, rather than the kind of surgery it was. Dr. Texter: I think that emphasizes the point I was trying to make--that unless you are careful in selecting these people, you let slip in the anxious people, and they are the ones more likely to develop the postoperative symptoms. Dr. WoLf: It might be helpful to develop some criteria on that. Dr. Hugo MoeUer: I'd like to second Dr. Texter's crusade for careful psychologic evaluation of the ulcer patient before advising gastrectomy. The occurrence of the postgastrectomy syndrome is rare after resection for a malignancy. This suggests that the cancer patient may have a different psychologic approach to his problem than the patient with a gastric or duodenal ulcer. Dr. Everett Shockett: Perhaps one should think not only of selecting the patient for surgery but also of selecting the operation. 'For instance, there are a lot of people, underweight and nervous, on whom you would never think of doing a resection, but would prefer a vagotomy and gastroenterostomy. Dr. Borden: It seems to me that while there is a discrepancy in the literature relative to the incidence of serious steatorrhea, all of these patients have increased fat excretion in the stool, and the more carefully one does biochemical studies the more one can delineate a disability in the normal function of the gastrointestinal tract. Dr. Moeller: I am impressed with the work of Butler, ~° in which he reproduced symptoms by the introduction of a bag of mercury equivalent to the weight of the meal. I wonder whether Dr. Preston has had any personal experience with the suspension operation and whether he has any comments on the success of ~ this procedure.
